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The forces which will act at the windward side of the truss may
be determined by means of the following reasoning.

Since the horizontal force F2, transmitted to the leeward stan-
chion, is only i ton, whereas the sum of the horizontal loads acting
upon the roof and upon the side enclosure at eaves level amounts to
1-4 ton, it will be evident that not only must the whole of the side
enclosure loads below eaves level be taken by the windward stanchion,
but, in addition to these, the remaining 0-4 ton of the load applied
at the top of the windward stanchion must be brought back to the
windward stanchion at the foot of (and by) the windward knee-brace.
Thus, solely by reason of the horizontal load taken by the windward
stanchion, and not in any way caused by the " fixing " of the stan- '
chions, there will be a tension in the windward knee-brace of such
magnitude as to produce a horizontal force of 0-4 ton upon the
stanchion, towards the right, at the foot of the knee-brace.

Then, so far as they are known at this stage, the forces acting
upon the windward stanchion are as indicated at (c) in Fig. 240.
The same condition as to equilibrium of moments about the foot of
the knee-brace will apply here as in Example IV. With the forces
already determined, however, the clockwise moments exceed the
anti-clockwise by 26-6 ft.-tons, and therefore the knee-brace must
produce a further couple of 26-6 ft.-tons, anti-clockwise in sense.
The leverage being 6 ft., the horizontal forces of the required couple
will be 26-6 ft.-tons -=- 6 ft. = 4*43 tons, the stanchion being pulled
towards the right with a force of that magnitude at the foot of the
knee-brace.

At the foot of the knee-brace there is a horizontal load of i ton,
but this has not been taken into account so far because it does not
affect the moments.

Turning now to the question of equilibrium of forces on the wind-
ward stanchion, let us regard the foot of the knee-brace as a fulcrum,
and, ignoring all the loads and forces which are known already to be
applied there, determine, as for an ordinary balanced beam, the
supporting force at the fulcrum. It will be easily seen that the total
force required is of magnitude 5-83 tons, towards the right, and
of this, i ton is provided by the horizontal load, leaving 4-83 tons
(made up of the 0-4 ton and 4-43 tons, as determined above) to be
produced by the knee-brace.

The complete horizontal loading on the windward stanchion,
therefore, will be as indicated at (d) in Fig. 240, and hence all the
remaining forces which will act upon the truss may now be calculated.

In the windward knee-brace there will be a tension of Tx = 4*83
tons x 1*473 = 7-11 tons.

The inclination of the knee-brace will cause the windward shoe
of the truss to be pulled down upon the stanchion cap with a vertical
force of magnitude

Vl = 4-83 tons x           =           -.  = 5.23tonS(